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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of claims 1-14 and 32-33 in the reply filed on 
August 4, 2004 is acknowledged. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 2, 6, 9-10 and 13 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 2 and 10 recite a limitation of "the diffiision barrier is an electroless diffusion 
barrier" and this dose not carry a clear meaning. 

Claim 6 recites a limitation of "the Sn alloy comprising one of 0.7Cu,Bi, Sb, and 3.5Ag" 
and this dose not carry a clear meaning. 

Claim 9 recites that the bump layer is comprised of Cu layer, while contacting with the 
diffiision barrier layer, and the solder layer. However, the instant invention, in particular, the 
figures of the instant invention fail to show this aspect. 

Claim 13 recites "the base layer metal fiirther contacts the diffusion barrier to physically 
isolate all surfaces of the bump layer from the solder layer However, the base claim 9 recites a 
limitation of "solder layer contacting the bump layer." 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Wu et al. (US 
6433427), hereinafter Wu. 

Regarding claim 1, Fig. IE of Wu shows an apparatus, comprising: 
a semiconductor substrate (12); 

a first conducting layer (14) in contact with the semiconductor substrate, the first 
conducting layer comprising a base layer metal, the base layer metal comprising Cu (col. 7, line 
56); 

a diffusion barrier (30; col. 2, line 5) in contact with the first conducting layer; 

a wetting layer (28; col. 5, line 6) on top of the diffusion barrier; and 

a bimip layer (40) on top of the wetting layer, the bump layer comprising Sn (col. 1, line 
24), the Sn bump a layer, the diffusion barrier being adapted to prevent Cu and Sn fi-om diffiising 
through the diffusion barrier. 

Note that "being electroplated" is a process designation, and would thus not carry 
patentable weight in this claim drawn to a product. See In re Thorp, 227 USPQ 964 (Fed. Cir. 
1985). 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-2, 4-5 and 8 are rejected under 35 U.S.C. 102(e) as being anticipated by Mikagi 
et al (US. Pat. Pub. 2003/0025202), hereinafter Mikagi. 

Regarding claim 1, Fig. 4 of Mikagi shows an apparatus, comprising: 
a semiconductor substrate (10); 

a first conducting layer (12) in contact with the semiconductor substrate, the first 
conducting layer comprising a base layer metal, the base layer metal comprising Cu (paragraph 
0049); 

a diffusion barrier (16) in contact with the first conducting layer; 
a wetting layer (17) on top of the diffusion barrier; and 

a bump layer (20) on top of the wetting layer, the bump layer comprising Sn, the Sn 
biunp layer, the diffusion barrier being adapted to prevent Cu and Sn fi-om diffusing through the 
diffusion barrier (paragraph 0005). 

Additionally, regarding a limitation of "being adapted to prevent... it has been held 
that a recitation with respect to the manner in which a claimed apparatus is intended to be 
employed does not differentiate the claimed apparatus from a prior art apparatus satisfying the 
claimed structural Umitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 

Regarding claim 2, insofar as understood. Fig. 4 of Mikagi shows a diffusion barrier (16). 
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Regarding claim 4, Fig. 4 of Mikagi shows a TiN/Ti adhesion layer (13 A, 13B) and a Ni- 
V layer (16) on the base conductive layer (12). Note that the Ni-V layer (16) is made of four 
layers (shown in Fig. 5B), therefore one of the four layer can be used as a seed layer to form a 
Ni-V barrier layer. Note that the Ni-V layer on the base metal layer in the instant invention is 
also used as a seed layer for subsequent deposit of the barrier layer. 

Regarding claim 5, Fig. 4 of Mikagi shows wherein the base layer metal further 
comprises a metal layer (12) positioned between the adhesion layer and the seed layer, wherein 
the metal layer comprises Al (paragraph 0049). 

Regarding claim 8, Fig. 4 of Mikagi shows the apparatus further comprises a sputtered 
base layer metal (paragraph 0010), wherein the diffusion barrier is further adapted to reduce 
electromigration related to CuSn intermetallic formation (paragraph 0005). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3 and 9-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikagi 
in view of Imai et al. (US 6285083), hereinafter Imai. 

Regarding claim 3, Mikagi shows the most aspect of the instant invention except "a 
solder layer positioned between the bump layer and a die package, wherein the solder layer 
comprises Sn." Fig. 1 of Imai shows a solder layer (22) positioned between the bump layer (66) 
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and a die package/mounting board (12), wherein the solder layer comprises Sn (col. 4, lines 45- 
48). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Imai into the device of Mikagi in order to have a Sn- 
alloyed solder layer positioned between the bump layer and a die package to make a complete 
package while using a Sn-alloyed solder layer for easier mounting. 

Regarding claim 9, insofar as understood, Fig. 4 of Mikagi shows an apparatus, 
comprising: 

a base layer metal (12) on a semiconductor substrate (10), the base layer metal 
comprising Cu (paragraph 0049); 

a bump layer (20) on top of the base layer metal; 

a diffusion barrier (16) in contact with the bump layer; 

a wetting layer (17) on top of the diffusion barrier; and 

the diffusion barrier being further adapted to prevent the diffusion of Cu and Sn through 
the diffusion barrier ((paragraph 0005). 

Fig. 4 of Mikagi show the most aspect of the instant invention, except the bump layer 
comprised of Cu and "a solder layer contacting the bump layer, the solder layer comprising Sn." 

Fig. 1 of Imai discloses a bump (16) having a Cu (col. 3, line 17) and the solder layer 
(20, 22) comprising Sn (col. 3, line 38). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Imai into the device of Mikagi in order to have a bump 
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comprised of Cu and the solder layer comprised of Sn to improve the reliability of the 
connection between the bump and the package. 

The subject matter regarding claim 10 has been discussed above in claim 2. 

The subject matter regarding claim 1 1 has been discussed above in claim 4. 

The subject matter regarding claim 12 has been discussed above in claim 5. And 
regarding a limitation of "is adapted to suppress » . . it has been held that a recitation with 
respect to the manner in which a claimed apparatus is intended to be employed does not 
differentiate the claimed apparatus from a prior art apparatus satisfying the claimed structural 
limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 

Regarding claim 13, insofar as understood. Fig. 4 of Mikagi shows the diffusion barrier 
layer between the bump layer and the base metal layer. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mikagi in view of 
Tatoh(US 6614590). 

Regarding claim 7, Mikagi shows the most aspect of the instant invention except "the 
wetting layer comprises one of CoB, NiB, and NIP, wherein the diffusion barrier is further 
adapted to reduce bump layer delamination." Tatoh discloses a wetting layer material comprised 
of NiB (col. 7, lines 19-21). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Tatoh into the device of Mikagi in order to have a NiB 
wetting layer to improve wettability. 
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Regarding a limitation of "is further adapted to reduce . . . it has been held that a 
recitation with respect to the manner in which a claimed apparatus is intended to be employed 
does not differentiate the claimed apparatus from a prior art apparatus satisfying the claimed 
structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 

Claims 32 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikagi 
in view of Kazama et al. (US 66393 15), hereinafter Kazama. 

Regarding claim 32, Fig. 4 of Mikagi shows an apparatus, comprising: 
a semiconductor substrate (10); 

a first conducting layer (12) in contact with the semiconductor substrate, the first 
conducting layer comprising a base layer metal, the base layer metal comprising Cu (paragraph 
0049); 

a diffusion barrier (16) in contact with the first conducting layer; 
a wetting layer (17) on top of the diffusion barrier; and 

a bump layer (20) on top of the wetting layer, the bump layer comprising Sn, the Sn 
bump layer, the diffusion barrier being adapted to prevent Cu and Sn from diffusing through the 
diffusion barrier (paragraph 0005). 

Fig. 4 of Mikagi shows the most aspect of the instant invention except "one or more 
components comprising circuitry; and one and more layers on the circuit board to route at least 
one signal between components on the circuit board, wherein at least one of the components on 
the circuit board comprises a die packaging interconnect." Fig. 5 of Kazama shows a circuit 
board (10) with a circuit for routing the signal. 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Kazama into the device of Mikagi in order to have a 
circuit board soldered to the interconnection of the semiconductor device to make a complete 
package. 

Regarding claim 33, Kazama discloses a memory system on the circuit board (col. 15, 
line 18). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mikagi as applied 
to claim 1 above, and further in view of Lopatin et al. (US 6528409), hereinafter Lopatin and 
Kazama. 

Regarding claim 6, insofar as understood, Mikagi fails to show "the diffusion barrier 
comprises one of CoBP, CoWP, COWB, CoWBP, NiBP, NiWP, NiWB, and NIWBP, wherein 
the bump layer further comprises a Sn alloy, the Sn alloy comprising one of 0,7Cu,Bi, Sb, and 
3.5Ag, wherein the Sn bump layer being electroplated is further adapted to prevent low 
temperature phase transition of Sri from alpha Sn into beta Sn." Lopatin discloses the diffusion 
barrier material is comprised of CoWP (col. 15, line 67). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lopatin into the device of Mikagi in order to have the 
diffusion barrier comprised one of CoBP, CoWP, COWB, CoWBP, NiBP, NiWP, NiWB, and 
NIWBP since these materials are well-known in the art and readily available. 

The combined teachings of Mikagi and Lopatin shows the most aspect of the instant 
invention except "the bump layer further comprises a Sn alloy, the Sn alloy comprising one of 
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O.TCUjBi, Sb, and 3.5Ag, wherein the Sn bump layer being electroplated is further adapted to 
prevent low temperature phase transition of Sri from alpha Sn into beta Sn." Kazama discloses a 
bump (9 in Fig. 1) is comprised of Sn-Ag-Cu-Bi (col. 12, lines 1-2). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Kazama into the device of Mikagi and Lopatin in order 
to have a solder bump comprised of Sn-Ag-Cu-Bi to improve soldering property. 

Regarding a limitation of "being electroplated is further adapted to prevent ... it has 
been held that a recitation with respect to the manner in which a claimed apparatus is intended to 
be employed does not differentiate the claimed apparatus from a prior art apparatus satisfying the 
claimed structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mikagi and Imai 
as applied to claim 9 above, and ftirther in view of Lopatin and Tatoh. 

Regarding claim 14, the combined teachings of Mikagi and Imai fail to show "the 
diffusion barrier comprises one of CoBP, CoWP, COWB, CoWBP, NiBP, NiWP, NiWB, and 
NIWBP, wherein the wetting layer comprises one of CoB, NiB, and NIP." 

Lopatin discloses the diffusion barrier material is comprised of CoWP (col, 15, Une 67). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Lopatin into the device of Mikagi and Imai in order to 
have the diffusion barrier comprised one of CoBP, CoWP, COWB, CoWBP, NiBP, NiWP, 
NiWB, and NIWBP since these materials are well-known in the art and readily available. 
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The combined teachings of Mikagi, Imai and Lopatin shows the most aspect of the 
instant invention except "the wetting layer comprises one of CoB, NiB, and NIP." Tatoh 
discloses a wetting layer material comprised of NiB (col. 7, lines 19-21). It would have been 
obvious to one of ordinary skill in the art at the time of the invention was made to incorporate the 
teachings of Tatoh into the device of Mikagi, Imai and Lopatin in order to have a NiB wetting 
layer to improve wettability. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junghwa M. Im whose telephone number is (571) 272-1655. The 
examiner can normally be reached on MON.-FRI. 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on (571) 272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Centep^fiBo;) at 866-217-9197 (toll-free). 
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